Abstract. The paper describes the formulation and solution of problems for the quantitative evaluation of settlements and bearing capacity of rectangular and circular foundation slabs constructed on the base with deformation (K, G or E, ν) properties of continuously varying heterogeneity in the depth due to the conditions of its formation. It is shown that the inhomogeneity of the deformation properties of the foundation soils over depths has a significant effect on the formation of additional stress and strain states under the influence of a uniformly distributed external load over the area of a rectangle and circle, where, with growth of loading area (A) relative settlement ( / ) S A depends nonlinearly on A and decreases with growth of A up to two or more times. As a computational model for the soil base, the paper considers the nonlinear geomechanical Klein model, according to which the stress-strain modulus of soils increases with depth according to the law of a power function of the form: 
Introduction
Experience in the design, construction and operation of high-rise buildings and heavy energy facilities on large-scale foundation slabs with an area of more than 1000 m 2 has shown that the design settlement calculated from the homogeneous half-space model significantly exceeds the actual settlements (more than 2 times) and that the scale factor of the slab foundation requires consideration.
The heterogeneity of the foundation (E (z)) has a significant effect on the nature of the formation of an additional stress-strain condition (SSC) under the influence of an external load transmitted through a large-scale slab foundation.
The present paper describes the formulation and solution of problems on the quantitative estimation of the SSC of an inhomogeneous foundation under the influence of an external load uniformly distributed over the area of a rectangle and a circle, and for different proportions of length and width ( / , 2 ) l b b a , as well as (l·b or πR 2 ), including dependencies ( ) ( , ) S P f A n . As a computational geomechanical model, a hypothetical Klein foundation model was adopted, in which the stress-stain modulus increases continuously with depth in accordance with the power law
where 1 E -stress-strain modulus at a depth of 1 m, n-heterogeneity parameter. To determine additional SSC of an inhomogeneous foundation from an external load, the well-known solution of the Boussinesq-Frohlich problem of force applied to an inhomogeneous half-space is considered as the initial one:
where Q -stress concentration factor ( 3
Q t ). At 3 Q
, the solution corresponds to a homogeneous half-space.
The SSC of a reconsolidated ground half-space under the influence of concentrated force (the Boussinesq and FrohlichKlein problem)
It is known [1-2] that under the action of a concentrated force on a ground-half-space, homogeneous in depth and along strike, the stress components and surface settlements are determined by the Boussinesq formulas:
R x y z , Q -Poisson's ratio, P -concentrated force. These dependences do not take into account the intrinsic weight of the soils and the initial stress state, which can cause the inhomogeneity of the initial SSC of the array in depth, and, consequently, the inhomogeneity in deformation properties. Given this circumstance, Frohlich [3] proposed the formula for z V of Boussinesq (3) to introduce the stress concentration parameter Q to better match the results of experimental studies, i.e. suggested to present the dependency ( , , , ) z P x y z V if the form of (2). Klein has showed [4] that dependence (2) satisfies the equilibrium conditions for any value, and the conditions of deformation continuity only at the following values: (1) can be determined by the formula:
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Comparative evaluation zp V at 6 Settlements at any point of the surface of an inhomogeneous half-space, ( , ) М x y on the basis of (8) can be determined by integrating the relative deformation ( , )
where ( ) E z is determined by (1),
-by (8) , h-power of compressible thickness. Putting (7) into (6), we obtain 
Influence of the loading area of a rectangular foundation on the settlement value of an inhomogeneous half-space
For the general case, when
, the stress distribution is z V on any vertical within and outside the loaded area of the circle (Figure 3 ) can be determined given (6) by the formula: The integral over (14) is known, i.e. To determine the settlements of other points on the surface of an inhomogeneous foundation, it is necessary to integrate (13) at b a ! . Calculations show that the deflection of the surface of an inhomogeneous foundation under uniform load along the area of the circle has the form (Fig.) . Comparing this curve with Zaretsky influence curve [6] , we see that they coincide qualitatively. Comparing the settlements of the surface of two circular foundations with area of 1 A and 2 A for an inhomogeneous foundation, all other conditions being equal, we see that the dependence 1 2 / S S has the form:
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It should be noted that Yu.K. Zaretsky hasn't considered when solving the problem of drafting a circular foundation on a surface, non-homogeneous by Klein. Only the influence coefficient was used ( ) K r , which to some extent is an approximation. The results of this V by depth in calculation of the settlement by the method of layerwise summation was determined for a homogeneous foundation, which is also a certain approximation.
The results of long-term observations of settlements of the foundations of buildings and structures show that the design settlement often exceeds the actual one by a factor of 2-5 [7] . Consequently, based on the above solution, it is possible to introduce an averaged correction coefficient that increases the stress-stain modulus in calculating the sediment of the foundations of buildings and structures.
Conclusion
1. The SSC of a foundation, heterogeneous in depth, ( 1 ( ) , 1 n E z E z n ) is substantially different from the SSC of a homogeneous foundation (n=0), including foundations with an area of more than 1000 m 2 . 2. When designing large-scale foundations of high-rise buildings and heavy power plants, it is necessary to take into account the variability of the soil deformation modulus of the foundation according to Klein. 3 . The heterogeneity of deformation properties of soils in depth E(z) may be due to the history of formation of the earth cover, as well as the variability of the initial stress state
